Introduction
Electron density profiles derived from the Pioneer 10 [1974] and Atreya and Donahue [1976] proposed that the lower layers may be composed of long-lived metallic ions, similar to those present in the terrestrial ionospheric E region, originating either from Io or from ab!ation of meteorites. Chen [1981] computed the heavy ion fluxes necessary to explain the observed densities and the wind speeds implied by the shapes of the layers, assuming that they are produced by wind shear. Prasad and Tan [1974] constructed the first models of the hydrocarbon ion layers. They pointed out that CH3, with an ionization potential of 9.82 eV, would be ionized by solar Lyman alpha photons, which penetrate below the main ionospheric peak of H + or I-I• + ions, although their assumed value for the cross section (5 x 10-•*cm •) h•s been criticized as too large by Strobel [1975] for small solar zenith angles are available. It is, however, highly probable that part of L6 or L7 peak in the Pioneer 10 ingress profile is due to hydrocarbon ions. Similar hydrocarbon ion layers would be expected in the atmospheres of all the outer planets.
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